Since genetic polymorphism of the soluble glutamate-pyruvate transaminase (GPT, alanine aminotransferase, E.C.2.6.1.2) in human red blood cells was detected by Chen and Giblett (1971) , a number of rare GPT alleles have been described in various human population using starch gel electrophoresis : Chen et al. 1972; Olaisen 1973a,b ; Kompf et al. 1974; Santachiara-Benerecetti et al. 1975 ; Kompf and Ritter 1979 . Recently two variants of GPT * 2 allele, GPT * 2B and GPT * 2C, were discovered by polyacrylamide gel electrophoresis (PAGE) both at alkaline pH and acidic pH (McLellan 1982) . Pelzer and Norum (1985) showed that the variant GPT * 2B could be detected by isoelectric focusing (IEF) on a single gel at pH 5-7. In Japanese population, the phenotype GPT2B-1 and GPT2A-2C were found in the samples of 608 unrelated individuals by means of IEF (Toyomasu and Mukaida 1987) . In this paper, we report the GPT *2 variant detected in samples from a mother and her child in a case of disputed paternity. The phenotype GPT 2C-1 of the mother was probably the first case in Japanese.
MATERIALS AND METHODS
Samples. Red blood cells were washed with saline and hemolyzed with distilled water and toluene.
Electrophoresis. Horizontal starch gel electrophoresis was performed in 0. As electrode solution, 1% acetic acid was used for the anode, and 1% ethanolamine for the cathode. The gel was prefocused at 300 V for 15 min, at 600 V for 15 min and at 1000 V for 30 min. About 20 pl of the sample was applied on the gel surface at 2 cm from a cathodal edge, and then focusing was continued for 3.5 hr at 1200 V. PAGE at alkaline and acidic pH were performed according to the method described by McLellan (1982) except that the gel did not contain LDH.
Staining. The staining solution consisted of 200 mM L-alanine, 12 mM aketoglutarate,l.1 mM NADH and 10 U/ml LDH in 0.1 M Tris-HC1 buffer, pH 8.0. A filter paper soaked with the solution was applied on the starch gel or the polyacrylamide gel after electrophoresis. The gel at pH 5.2 was rinsed with a cold Tris-HCl buffer, pH 8.0, before the staining procedure. The starch gel was incubated for 4 hr at 3TC, while the polyacrylamide gels of IEF and PAGE were for 1 hr. GPT bands were detected under the long-wave ultraviolet light. The zymogram by IEF is represented in Fig. 2 . As the variant allele product of the mother was focused at a position very close to that of the homologous GPT * 1 allele product, the GPT phenotype of the mother appeared to be similar to GPT1. The child's OPT showed a three-band pattern, and its most cathodal band migrated to a position more cathodal than the intermediate band of GPT2A-1 but more anodal than the GPT * 1 allele product. These results indicate that the phenotype of the child corresponds to GPT2A-2C as reported by Toyomasu and Mukaida (1987) . McLellan (1982) described that GPT * 2 variant which was not detectable at alkaline pH could be found by PAGE at acidic pH. Fig. 3 shows GPT patterns of the samples of the three common phenotypes, the mother and the child by PAGE at pH 8.9. The pattern of the mother's and the child's GPT at this pH were indistinguishable from those of the usual phenotype GPT2A-1 and GPT2A, respectively. However, the zymogram by PAGE at pH 5.2 was similar to that by IEF as shown in Fig. 4 , in which the pattern of the mother was indistinguishable from that of GPT1 and the child's showed a three-band pattern and its most cathodal band had a mobility similar to but somewhat slower than that of GPT * 1 allele product. The results of the two PAGE at pH 8.9 and pH 5.2 suggested that the phenotypes of the mother and the child were GPT2C-1 and GPT2A-2C, respectively, as reported by McLellan (1982) .
Although starch gel electrophoresis using 60 mM Tris-20 mM histidine-HCI, GPT zymogram in PAGE at pH 8.9. 1, GPT 1; 2, GPT2A-1; GPT2A ; 4, the child ; 5, the mother. pH 7.8 described by McLellan gave the same result as PAGE at pH 8.9, the phenotypes of GPT * 20 could be distinguished by our starch gel electrophoresis in Tris-maleic acid-EDTA-MgCl2, pH 7.4. The difference between the GPT patterns by the two buffer systems seemed to be because of the fact, as described by McLellan (1982) , that proteins with similar sequence may have the same charge at one pH, but at another pH they may be different in charge. Pelzer and Norum (1985) showed that the phenotypes GPT2A, 2A-1, 2B-1 and 2A-2B could be identified by a single IEF procedure without two PAGE at alkaline and acidic pH, but showed nothing for the GPT * 2C. The mother and the child in this report were considered to be heterozygotes for GPT *20, thus we performed the two PAGE at pH 8.9 and pH 5.2. The phenotype GPT2A-2C could be identified on the single IEF gel, but the phenotype GPT2C-1 was very similar to GPTI which frequently shows broad band for its high activity on IEF and PAGE at pH 5.2. Therefore, it is preferable that not only IEF but also electrophoresis at alkaline pH is carried out for the determination of the phenotype GPT2C-1. The other genetic markers of the mother and the child showed usual phenotypes (Table 1) . A GPT pattern of the accused man showed usual phenotype GPT2A. If the child inherited the GPT * 20 from his mother and the GPT * 2A from the accused man, the man can be excluded by none of the genetic markers tested. It is considered that the variant allele GPT *20 found in the family is also inherited in a manner of autosomal codominant transmission (Fig. 5) . 
